Impact of metyrapone on MK-801-induced alterations in the rat dopamine D1 receptors.
Our earlier studies have shown that changes in serum corticosterone levels played an important role in the acquisition of sensitization to MK-801, a non-competitive NMDA receptor antagonist. Dopaminergic mechanisms are found to be particularly important in the development of sensitization; hence in the present study we assessed the binding of [3H]SCH 23390 at brain dopaminergic D1 receptors, after administration of MK-801 (0.4 mg/kg), in rats in which corticosterone synthesis was inhibited by metyrapone (150 + 50 mg/kg). Such metyrapone pretreatment prevented the increases in serum corticosterone level induced by MK-801. The binding studies, using receptor autoradiography, were performed in the following brain structures: the striatum, nucleus accumbens, olfactory tubercle and substantia nigra. Metyrapone per se did not change or slightly increased D1 receptor binding in the substantia nigra, while in other brain structures tested it decreased the number of these receptors by about 30%. MK-801 increased the level of D1 receptors in the nucleus accumbens core and olfactory tubercle, being without effect in the remaining brain structures tested. In rats which were pretreated with metyrapone, the effect of MK-801 on D1 receptors was inhibited in the nucleus accumbens core only. In substantia nigra, metyrapone provoked the MK-801-induced decrease in D1 receptors whereas in all other structures MK-801 reversed the effects of metyrapone on D1 receptors. Additionally, the effect of metyrapone and MK-801 on grooming behavior induced by D1 receptor agonist SKF 38393 (10 mg/kg) was tested. Metyrapone did not influence grooming induced by SKF 38393, but significantly potentiated the inhibitory effect of MK-801 on this behavior. Finally, we found that metyrapone did not influence the expression of the sensitization induced by MK-801. Our results seem not to support hypothesis that MK-801 evokes enhancement of dopaminergic neurotransmission (at the level of D1 receptors) via corticosterone liberation, since in most brain regions studied inhibition of increases in corticosterone level did not prevent MK-801-induced effects on D1 receptors. The present study may suggest that NMDA receptors are involved in the corticosterone-dependent regulation of the density of the D1 receptors.